PATENT ABSTRACTS OF JAPAN 

publication number : 03-23550? 
(43}03te of pubSicBtion of appiication : 25.10.1355 

C&DM.C1. H03i 1/30 

MU 1/44 
SOSB 7/28 
B03F 1/34 

(2 J )Appiscatton number r 02-33 i 84 1 (TDApph'&ant ; ASAHI OPTICAL CO LTD 

(22)D 3 ts of fifing : {3.02.1990 (72}Smrentsr : SATO OSAMU 

(54) AMPLIFIER DEVICE 
(S7)Abstr«oi.. 

E- To obtain a chioi i A/D fey connecting a i tor having 

an c tj o tt .-n perature cha» o s c j r < nput 1 i 

■>nl s. \ t p h r < j r r i i 

V tt tst -C (-0 »f P .• 5£ < 1 t K 'ftcf 

the operations: amplifier. 

CONS 3 < J Hi r A * i > r te r 

' i u t k" ti ' of on operations; arnpffifr 41 j i resistor R3 ' eofinorted ' art inverting 
input + e mi n - <> i >tv u >ire t v e 

sjsta « f l' ),« aut it t i f1 and the 

t<nn vK" K f 'n,tvl-lr " r" 's t ilf • " 

the nooiwefUrtg input terminal of a plifier t ationaf 

connects to ar A 1) < » >~< s v:a a transistorO Rf 43 and a resistor R4 is 

amplifier 4 i L.-vei shifted by th* circuit con-pricing the operational ar-proer 42, the TR 43 and ] j; j>.|%~ 

Wis resistors R3, R4 and ampiified by a prescribed gain. Thus, the gain in matching with the A/0 j f j *. |y&- 

converter is obtained = ..f ... * % s . !,>;■*!'•• 



: ' L .7*: 



LEGAL STATUS 

[f> tt • dinj t-in 
\ : « sniner s a :< on 

, j pp ,i- on verted rs + at 3i 

[Date of < ' . r;ispo;;a! for application] 

[Patent number] 
[Date of registration] 

[Number of appeai against examiner's ohois'ioo of rejection] 
[Jolt &E req s ipr.e e ^ of 

[Date of extinction of rfght-j 



Japanese Publication for Unexamined Patent 
Application Mo. 235507/13.91 ft ©faksiM 3~23SS07| 



The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

The amplification device according to the present 
invention is characterized in that, to an output side of an 
operation amplifier receiving a voltage having a predetermined 
temperature property, a resistor having a temperature property 
opposite to the foregoing temperature property is connected, ••• . 



A resistor (Rs) having a positive temperature property is 
connected to the output terminal of the operation amplifier 41, 
and the resistor (Fb) is connected to a negative phase input 
terminal of the operation amplifier 42. The resistor (Rd carries 
out temperature correction, with respect to an output voltage of 
the operation amplifier 41, so that a temperature coefficient of 
the output voltage becomes 0. 



According to the foregoing arrangement, the amplification 
circuit 40 can carry out amplification and temperature 
correction with respect to an output voltage of the photometric 
circuit 30. — 
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Fig. 6 illustrates an equivalent circuit in case where the 
amplification circuit 40 serves as an amplifier, Irs Fig. 6, the 
resistance (R 3 ) is a total of (1) a resistance obtained by 
combining the resistances (R, 2R, 4R, and SR) determined by 
turning ON /OFF the analog switches SW1 to SWS and (ii) the 
resistance (R 0 ). First, an output voltage R Y i of the operation 
amplifier 41 is calculated. 

V s i + (R Y i - V si ) Ri/|Ri+R2) 
- Vloo + (Vref - Vlog) R.i/{Ri+R 2 }. As a result, 

Ri+ - Vref + {R2/R1KVLOG - Vsi). 

This is substituted by the expression (2) as follows. 

Rl q Ip 

Thus, an output voltage R oal of the amplification circuit 40 is as 

follows. 

Rout - {(R Y i-R Y 2)/f&}*R*. 

R4R2KT. } tec 
m — (4) 

R3 Rl q ip 

Herein, Ri and R2 are diffusive resistances and are 
identical to each other in a temperature, coefficient, and Ij» and 
Ice are identical to ea^h tl ' • 1 < 1 ovnOa-\ s \* ±a cat 
Further, the resistance (R3) has a positive temperature 
coefficient., and the resistance (R*) has a temperature coefficient 
of 0. Thus, a temperature coefficient of the output voltage R 0Ui . is 
as follows. 

Mow ^ MK MAR2 < Jdci 
\: ~ .• vj ' sip 

Ri and R2 are identical to each other in a temperature 
coeffi.* let t, and l r and ! c < are identical to each other in a 
temperature coefficient, so that (AR2/AR.1) and (AI C c/AI p ) are 
respectively constant numbers. Thus, the temperature 
coefficient of the output voltage Rom is expressed as follows by 



Fag© 3 

using a constant number C. 

Mcmi ^ c &T 
AT *A£3 
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Thus, if R3 and T are equal to each other in a temperature 
coefficient, that is, if a temperature coefficient of the resistance 
(R 3 ) is +3333 ppa/°C (corresponding to 301/300), (AT/AR2) is 
constant, so that the temperature coefficient, of the output 
voltage Ro«t is 0, That is, a resistor having such a temperature 
property is selected as the resistance (R3) is selected, so that an 
output value of the amplification circuit 40 is not influenced by 
temperature. 



FIG. 6 
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